ABSTRACT: A case of mediastinal lymphoma in a free-living, adult male European badger (Meles meles), from Trento Province (northern Italy) is described. A yellow-red mass delimited by a thick fibrous capsule completely occupied the anterior mediastinum. Based on the histologic and immunohistochemical findings, a diagnosis of mediastinal lymphocytic lymphoma was made. Documentation of neoplasms in free-living species is important for comparison with domestic animals and humans and may give insight into epidemiology of these diseases. To the authors' knowledge, this is the first report of a mediastinal lymphoma in a badger.
Lymphoma is a relatively common disease in many domestic and laboratory animal species (Jones et al., 1997) . The classification of lymphomas of animals has been recently revised by Valli et al. (2002) . Mediastinal lymphoma has been described in young cattle, cats, dogs, and laboratory animals (Valli, 1993) .
Among members of the family Mustelidae, lymphoma has been reported in ranch mink (Mustela vison) (Lö liger, 1962) , striped skunk (Mephitis mephitis) (Smith and Barker, 1983) , domestic ferrets (Erdman et al., 1992 (Erdman et al., , 1996a Beach and Greenwood, 1993; Coleman et al., 1998) , and in a sea otter (Enhydra lutris) (Kim et al., 2002) . Mediastinal location of lymphoma in ferrets was observed by Symmers and Thomson (1953) , Smith and Bishop (1985) , and Batchelder et al. (1996) . In the European badger, only a suspected lymphoma (Gallagher and Nelson, 1979) has been reported.
Here we report a case of mediastinal lymphocytic lymphoma in a free-living European badger found dead during the disease surveillance program of wild animals in northern Italy.
A free-living, adult male badger was found dead in Trento Province (northern Italy). Before dying, it was seen wandering near a village showing respiratory signs and weakness. On postmortem examination, no external abnormalities were found, although poor body condition was observed. Based on dental attrition, the badger was estimated to be 4 yr of age (Harris et al., 1992) . In the thoracic cavity, a yellow-red mass delimited by a thick fibrous capsule completely occupied the anterior mediastinum (Fig. 1 ). The trachea, esophagus, and large vessels arising from the heart were completely embedded in the neoplastic mass. The apical and middle lung lobes were hyperemic and atelectic due to compression. Samples of the neoplastic mass, lung, liver, spleen, and mesenteric lymph nodes were fixed in 10% neutral buffered formalin and routinely processed for histology. Sections were cut at 3 m and stained with hematoxylin and eosin.
Histologically, the mass was composed of lymphocytes with round, noncleaved nuclei, finely dispersed chromatin, prominent nucleoli, and scant cytoplasm. The cells were closely packed without a clear interstitium. Although many neoplastic cells were of different grades of differentiation, the majority of cells were mature lymphocytes (Fig. 2) . The neoplastic proliferation resulted in a complete loss of the normal tissue architecture and the central part of the mass was necrotic. Mitotic figures were rare. A thick proliferation of fibroblasts encapsulated the mass and thin connective tissue septae extended from the capsule into the parenchyma. No remnants of thymus were recognizable. The neoplastic tissue intimately surrounded the wall of the aorta and infiltrated the tunica adventitia. Individual lymphocytic cells were also in FIGURE 1. A mass delimited by a thick fibrous capsule, completely occupies the anterior mediastinum and compresses the apical and middle lung lobes. Bar ϭ 0.5 cm. the tunica media (Fig. 3) . Metastases were not observed in other organs. Additional sections of the neoplasm were processed for immunohistochemistry and tested with polyclonal rabbit anti-human CD3 (08-1102; Zymed, San Francisco, California, USA), monoclonal mouse anti-human CD79␣ (M7051; DAKO, 1:10, Carpinteria, California) and monoclonal mouse anti-human cytokeratins (M821, 1:100; DAKO). Antigen retrieval was conducted by pressure cooking for 25 min in citrate buffer, pH 6.1 (S2031; DAKO), for CD79␣, and by trypsin digestion for 30 min at 37C for CD3 and cytokeratins. The EnVision Peroxidase mouse/rabbit detection system (K5007; DAKO) and 3-amin-9-ethylcarbazole (001111; Zymed) as chromogen were applied. Sections were counterstained with methyl green (S1962; DAKO). Samples of mesenteric lymph node and skin of the same animal were used as positive control for CD receptors and cytokeratins, respectively. About 30% of neoplastic cells were positive labeled with anti-CD3 antibody, while all cells were negative for anti-CD79␣ and cytokeratins.
On the basis of histologic and immunohistochemical findings, the diagnosis of a low-grade mediastinal lymphocytic lymphoma was made. The immunohistochemical reactions allowed differentiation between mediastinal lymphoma and lymphocytic thymoma; cytokeratins are detected in lymphocytic thymoma (Wick, 2002) . Immunophenotypic characterization revealed that lymphoma cells were predominantly CD3-positive and CD79␣-negative lymphocytes, which is indicative of T-cell origin.
Lymphoma of the mediastinum affects numerous species, is often of thymic origin, and typically affects juveniles. The neoplastic cells are predominantly of T-cell lineage (Coleman et al., 1998) .
It is possible that some of them arise in the anterior mediastinal lymph nodes, but at the time of the diagnosis, the thymus is obliterated. Characteristically, the tumors reach a large size with dorsocaudal dis-placement of the lungs. There was no evidence of involvement of lymph nodes or other organs despite the fact that the tunica adventitia of the aorta was infiltrated by neoplastic cells.
Lymphomas and leukemias have been associated with retroviral infections in many mammalian species, including human T-cell leukemia viruses, bovine leukemia virus, and feline leukemia virus (Erdman et al., 1995; Jones et al., 1997 ). Burkitt's lymphoma in children, which is associated with the Epstein-Barr virus, is characterized histologically as small, noncleaved lymphoma and phenotypically as B-cell tumor (Sandlund et al., 1996) . Horizontal transmission of malignant lymphoma was demonstrated in ferrets and retroviral infection was suspected in some outbreaks of lymphoma in ferrets (Erdman et al., 1995 (Erdman et al., , 1996b , even though an etiologic agent was not identified. Similarity of the lesions observed in the badger to those in ferrets suggests the possible involvement of retroviruses. Unfortunately, virus isolation was not attempted and the etiology of this neoplasm was not determined.
Only one case of suspected lymphoma has been reported in the badger. This animal had enormous enlargement of all the peripheral nodes and variable enlargement of visceral nodes. Gross involvement of the other viscera was not apparent but autolysis precluded histologic confirmation of lymphoma (Gallagher and Nelson, 1979) . To the authors' knowledge, this is the first report of a mediastinal lymphoma in a badger. Additional cases of mediastinal lymphoma need to be described to evaluate the prevalence, behavior, and etiology of this neoplasm in badgers. The case reported herein contributes to the limited information available on neoplasia in freeliving species and highlights some similarities with domestic animals and humans.
